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The Joint Trauma Analysis and Prevention of Injury in Combat (JTAPIC) 

program links the medical, intelligence, operational, and materiel 

communities in collecting, analyzing, and integrating data from combat 

incidents to inform decisions by materiel developers, commanders, 

Training and Doctrine Command (TRADOC), and senior leaders to 

improve Warfighter survivability.
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Photo 3-D Scan

Recorded Fragment Information

Mass: 2.25 g

Dimension: 12.7 × 10.3 × 3.2 mm

Density: 7.11 g/mL

Shape: Irregular

Recovery Location: Neck (pharynx)

Description: Smooth copper color.  Top 

concave side has cut marks. Appears to be 

a fiber-like material attached to fragment. 

Specimen cut for analysis.

Predominant Materials: Copper and Iron
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EDS Spectrum

SEM Image

SEM-EDS Fragment Characterization

Scanning Electron Microscopy- Energy Dispersive X-ray Spectroscopy (SEM-EDS) is 

an analytical technique used to determine the elemental composition of a given sample.

• Elemental results are specific to the nature of the sample and the surface area scanned.

• EDS provides a first approach, qualitative assessment of fragment material.
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ICP-AES Fragment Characterization

Inductively Couple Plasma- Atomic 

Emission Spectroscopy (ICP-AES) is a 

quantitative, analytical technique used to 

determine the elemental composition of a 

given sample.

• Metals in trace amounts can be detected.

• Exact elemental concentrations and metal 

alloys can be determined.

Photograph Courtesy of Image from Lehigh Testing Laboratories, Inc.

(www.lehightesting.com), used without permission

Case ID #

Chemical Element Percent of Total (%)

Carbon 0.46

Sulfur 0.024

Manganese 0.54

Silicon .025

Chromium 0.39

Nickel 0.10

Phosphorus 0.009

Copper 0.16

Molybdenum 0.01

Cobalt 0.006

Aluminum <0.002

Lead <0.001

Vanadium 0.002

Iron 98.049

ICP-AES Sample Results
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JTAPIC Fragment & Material Database

Fragment Detail Information

Main PageLog-In Page
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JTAPIC Database Reporting

Database Reporting
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Incorporation of Fragment Analyses
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ARL combines fragment information with the operational intelligence and 
medical data received from the other JTAPIC partners to analyze and recreate 
events of interest using modeling and simulation (M&S). 

Example of Event Recreation 

Using Modeling and Simulation
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New Capabilities

• Analyzing plastic fragments to identify plasticizer and polymer 

compounds

• Providing support to Health Affairs for embedded, toxic fragments

• Matching fragments to anatomical hit locations

• Identifying fragment source to assist the material development 

community in identifying threat materials

• Analyzing fragment masses to assist the material development 

community with threat identification and testing designs
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Future Efforts

• Match hit locations to body armor placement

• Improve visualizations in database to replicate existing prototypes

• Develop a classified database in order to incorporate operational 

intelligence information, medical data, and fragment analysis results 

in one location
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